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[JSL^=] 

o$7]o\] 7flX|£^ til£^ pflS.^ <H^el]i #^ ^Isofl -S-^>^ ^ = efli# 

cflojEil- f^*Hr dlolE-1 #^ s]^^-; zlsIji a]s ^ ^M. 41 

^ofl -g-^H ^efli 4!Jl<4 *fl 1 $5 *fl 2 cflolEi /jiff iH^Hfr iflJf 

^ 5)5.1- 3E##tK ^ ^ EfliH Aljrcq 2 afl ^7l# £ 
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{SEMICONDUCTOR MEMORY DEVICE CAPABLE OF INTERNALLY GENERATING VARIABLE CLOCK SIGNALS 
ACCORDING TO MODES OF OPERATION} 

S. !•& JL4=- DflS^ ^]<4 E|iH ^cq ^ -2^- eg erf .g. SLu); 

5- 2^ ^ofl n^-s. v\]s.^ ^o] cc ^ CA £ c f ^tg*>7l fl^b 5.^; 

£ 3£ •& ^<H1 4^ te^l i£5] l^is Ji^^r M-h; 

£ 4^ a}^^ oil o)l 4^- £ 3°fl 51^ tfl«- ^ 

5. 5^ w>^-3l*V ^Al oil ol] £ 4<=H] JE*]^ »1 2 loj^ 

-£ 6^ ^ a>^-^]tt -^HH i4€- £ 5^1 3E*1€ aJ^^s. j^o}^ 

£ 7^ ti>^-3i*V AjAHloil u\-s. £ 4 oil £ a)^ 4 ^b)#bjia-1^ SL^^Mr 

£ 9^ #^2] «}=}-*] t!" ^HH ty^r 5. 8°fi ^7l# ^ 5^1 UL^^r 
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£ 10£r y>^^*l ^*HH JE. 4<H1 »1 4 ^p-g- sis* H^^r 

3. —1 — 1 — ) 

S. 12^ «K£*fl *ll 2. CC S-JELc-lH ^ £} m^ 4JJl 

1- (CKR, CKF)^ o^efl^ a]^ (CKA)«- iL<*)^Tr B^l^S; zielJl 

{l5t (CKR, CKF)2f ^.ELefl^ #41=- A]jr (CKA)l- iL^^ e}o] nj E o] uf. 

* ^JS. -f-^-oH cfl^r ^-S ^ * 

100 : 110 : ^ <H 

120 : <H^efl^ 130 : s\£. 

140 : $]o]B\ 150 : 7)<$ 

160 : ^m■ s\S. 170 : ^HeI s}3. 

180 : ^ >M SIS 190 : *H 2)5. 

^] . 
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CMOS ^^ 5\sL 7} H 2] ^3 2\3.2) ^ ^£7} ^5LS- ^S\o] SL51 . 

$r #4 ^4^3 ^7>* SHtVcf. 14 ^^ofl nf^ ^sgf,}^ S-afl^* # 7># €• 

^ #4 iflJf #4 ^IJl ^o)^ ^(clock skew)7> ^71^ ^o] 

#4 ifr» *M^>7] ^^fl^i 3H V -^71 ^-B. 5)^(phase locked loop-PLL-circuiOM- *1<2 
7} ^-S. s)S(delay locked loop-DLL-circuit )7> a>-§-s|zl &r}. *>^1^, ^Itr 3)3.^ 
£r ^71 Xl^o] zjcf^ ^o]cf. ole^> ^.g. $\^H>}7] 3]^*] ^7] *1 *1 <g 
(synchronous mirror delay-SMD-circuit)7> ^-7) 5]^^ j= A}ol-3-i£ofl 

^^"^l -^71 ri| e-| *1<£ o^o] U.S. Patent No. 6,060,920^1 "MULTIPLEX 

SYNCHRONOUS DELAY CIRCUIT"^ nelJL U.S. Patent No. 6,373,913^1 "INTERNAL 

CLOCK SIGNAL GENERATOR INCLUDING CIRCUIT FOR ACCURATELY SYNCHRONIZING INTERNAL CLOCK 
SIGNAL WITH EXTERNAL CLOCK SIGNAL" 5}^- ^1^-o.S. AA AA^^ 

tilS^l ^lS5l ^1^1 %A ^r5^r Tll^A-l ^ tiVigofl, v])^ e||ae^ 

^-w|^l -§-3- ^5L^ ZLofl Ul^lSflA-1 &±rCK u_V£^l DflS-e) ^1 ^ -g^ 4-^7} ffr 

s£&6\] of el, a>i^ ^l£^ ^ <3<^ Efl^H #*12] ^ <^<*4 cf 

£ l°fl £^1^ v}2\- £0] > al^- Efl^H #til^ ^ ^Sj-^ ^o] ti}5L^l u\}5LEl 
<H1 31 IMS, SMD, PLL, DLL4- #4 ^ 5}5.£l ^efl^l -§. 7 l ^^ofl &)-;£ , 

31 ^1^1 ^4 ^ol ^"71 trfl^-ofl Jl#o,S -§^Rr *1l5LSl ^1» ^^^^1 ^ 
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<24> uJ-aM, ^r*Hr ^ °]-g-*H ^3°J ^ €^H5E til 

JliB 7f^*Ml *>fe Afl5.o. 7l ^o] ^SlJL oi^ 

<25> g. s.aj,g. Ai^fi] 2«fl ^7l# 5fe tflJf #^=- 41Jl«- lH§*Hr 

<26> igj-tgs] Cfs ^ Efl^e ^-WlS-^-Ei ^£1tt #^ o] 

-8-*H fe£ t4t 31 ^^-§- ^csRr ti>£^ *flH.E) afl^*Hr ^Jojcf. 

<27> Aj-^^j. ^tiV s-^-a. ^3>7l ifltb 4^-^, "11 3. 3 *3 

1:4 11-5- wfll^ «fls.ej -t-M <H3M^-; ^-E-efli Hsl (CKAH ^ ^ = 

S\S. 4; *fl 1 ^ ^ 2 cfloj^l Ajjr-i- (CKR, CKFH s\S.S.^-B\ 

Q] tj]o)B]^ #^*Rr 31 o] E] #3J 5)^; ZLEU sq «. A]jr ^ ZL«1 #J£ 

*fl-¥- M sis* i^tb^. ^-71 ifl-f- #-!=- ^ s]^^ tliH sjela] aj- 7 ] 5] 
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<28> «>^*V ^*HH $X°]*\, ^7} ^ -M- ^3 ^# S^Al # 7 ] ^J=L # JSL A] 

^7l# #7l o^efli a}Jt ^ #7l 1 ^ ^ 2 HMfc] 41Jl€- 

<29> «>^tt ^*HH SH*!, xiflH-El #*l^r ^ 1 ^ 2 C-flolE^ A]Jr 

«-E^ C-IMEi!- #7l o]z])o}^ ^Eflsl nflS^ ^#^1 7l °J 7l«9 C) S^tf. 

<30> «>^^ ^AHH Sa<H^, A c V 7) vflJf ^ S\si^ 5Lf-*> 

^, #7l sh£*H ^2.2] #*1^ ^ cflolE] eflolB n|| £21 #*Ht}. 

<31> Hf^-^tV ^Al^ofl 5fl<>H, Aj-7] EflAE ^ , Aj- 7 ] tflJf ^S. ^ # 7 ] J=L 

^Jl^I 1/4 nj-Cf #7} ojnjjlA AjJrS. ^ ^ > #7} <q«. a}^o] q g 

1/2 ^7ln>rf Aj- 7l l C-flolEl #30. *H1«H, ^ Ajjrcq 1/4 g 3/4 ^ 

7lP>Cf #7l *fl 2 cflolEl #4=- Aljr» ^^-cf. 
<32> H>^^ ^AHofl &<>H ( # 7 ] ;§# S-CA] , Aj-7] iflJf ^ s| ^ # 7 ] ^ «. 

AJJ^ 0 ^7]V\V\ Aj-71 O^l^ t^>JL, Aj- 7 ] JjL # J|L A}JrO] o ^7) 

A oM ^| 1 CflolE-1 #S A]^= #71 ^Jr^ 1/2 ^7lP>4 #71 *)] 2 

Cllo 1 El Aljr-g. 

<33> ^ Mh^ol cfs. ccf5^ ( a> £ ^ ^5.3 #*ji=, Wfl<g5i Dfl2.E| 4. 

■i-^ olEflo]^; o|cefli a]^ (CKA)«fi -g-^HH 51^- «H = efl^# SJ^^ ^l^efli ^ 

^ £]££]-; #71 ^^.efl^ <y ^ 5)S.£-^Ei^ <^£^Aol| -§-^>oi ofl2.E| A]^e>^ ^1 

^ #71 >di«^ nfliel -i^^-E-l cflojEil- ^-#e>^ 33.5*; >H 1 ^ XI 2 nil 
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M 41 JE* (CKR, CKFHl -g^^H ^-71 5l5.S.^-E^ dlojE^ #^*Rr 

5\S.Q; Xl 1 -S-71 n]e^ *l<£ 5LW^ , s>] *f ^.^ ^s.o] 0T CRr 

^71 ^ US- 2] ^7l)# ^ Xl l vflJf A)jr (CLK_0T)4 #7] 

T/4 fltf-g: Xl 2 ^ ^IJL (CLK_45T)» ^3*Rr Xl 1 #4=- ^ s]^; 2 ^ 

71 *1<2 X#*rH, A o v 7l sq^- A]jr^ T/2 ^ 3 Ajs 

(CLK_90T)^ <q«- Aijro} 3T /4 ^Aj- (CLK_135T)^r Xl 4 Ajjr^. ^ 

Xl 2 #^ 4)5.^; XH 41JL1-X1 -g-^H >«-7l Xl 1 Xl 2 ^ aJ^s.^. 

cl^^^ji, t)3.*2 ^4^1 Xl 1 ifl*l Xl 3 c]^^ ^1^1-^ #^*Hr Xl 1 c]^^ 
#7] XH ^IJl^-XI .-g-^H #7l XI 3 m Xl 4 -SM-g- c|.S*3*rJL f 

-SL'M XI 4 vfl^l XI 6 Hsl^ #^*Hr XI 2 zl^jl 4>7l XI 1 vfl*l 

XI 6 -§-#*H ^-7) XI 1 ^ XI 2 XlojEi ai^s. ^ Aj- 7 ) oijELeflA- ^s. 

IMJSfe XI 3 ^ if-*}^. fl]iB £EX, ^7l o1£j|a Aljr^ 

^7| XI 1 ifl*l XI 4 iflJf ^1^1-^ *7l^<H >S^S]aL, XI 1 A) 

Jl^T -8-71 XI 1 ?J XI 3 ^ ^ISl-Xl ^ ^7)£]cX ^^M, Aj-7] ^ 2 t-flojEi #J=- 

^ijl^ xi 2 ^ xi 4 i^-f- -tiJi-i-xi 2^ -^7isi<x 

0 1^V, ^"^^ W>^-^]*1 #AHl^-o| ^ i^so]} ^7l^>o^ ^ig-jg 3}o}cf. 

a> E ^ pjj^ Al^o) ^o] cHl^sq- S.o. 6\}7]d\}^] q]o}&\ oj#^ 

-g-A|o] ^^sl^- tXI- c-flolE^ eflolH (double data rate: DDR) X1-E.&) ^-^olcf. ^ 
^o) ^o\) o) «o>s] -f-Aj-^o] ^]a]^- ^Irofl 71] 7>^^}cf. ^ 

^Xl 4€- teXl Xlse| #*]ir C-HolE^7> c^^ o^^Hl #7l5]c>| ^1 ofl 

iX-e|- CC S.^ (clock centered mode)£}- CA (clock aligned mode)Xl>H -£1^3 o_s. ^4tfi=f. £ 
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2<*} &°], %;% cflojE^ CA J2.iE.olH ^IS. (XK)^ «HM iflofl ^^5)jl CC 

^ (XK)^ $ ^7l» ^EtW. 

£ 3£r 4^ aflS-B] 7flsf3 il^^ Ir-^Eol A. 

5L 3* ^-S^, t^B] tiV^^l #*1 (100)fe t-HojE^l- ^^71 Jfl tr 

E| ^ o^eflol (HO)I- i^-tb^. *}^■ S-^Itt Qftx)?*:, °HS.Bl -fi ^sflo] (no)fe 

*8**r £*3 nflH^S Hfl<i^ 4^ ^lH-el «-gr ?Hr4. ^H.efli 5)5. (120)*r 

2fli= (121)ofl ^^M, ^ #4 *Qr*3 SlS. (180)3^-E^ ^^efl^ A]jr (CKA)ofl ^71 

S)ol <qj=L olEeflit w>o>s.olcl-. His. i^o]]^ ^q-sl oljc^ 3ffl^ 7 > H^SM $Z^1^>, 
cl ^ = efl>i sfl«c>l afl^Jg^ t^^. clsu-l sis (130)fe ^31^ ^ ^ s\S. 

(120)5^ ^H^lif cls^^H, ^o\] itj-ei- ^lae] ^ c^efloi (no)^l 

741^*(H £ 3-g- #2^, cflolE-1 oj^ SlS (140)*r sflJEL (141)ofl "^sM, uflJjL # 
^ ^ SIS. (180)5.^21 i1\o]b\ #s. Al^s- (CKR, CKFH -§-^H ^ cflo]Bl# ^o>s. 
^14. «1 4 S^ofl^ ^q-ol eflolEi 3fliEL7l- £AlS]oj ol^o> j ^ ^c. o]n e1 ]A sfl = s.ol ^ 
^§£r x}^^t3j- m 7}<Q si 5 (write driver circuit) (150)^ HHeI <*J ^ s]S (140)3^ ^ 
^ c-flolE^l- Dflasl 4B c^eflol (no)cfl 7l^*Vcl-. slS (read-out circuit) (160)fe ^ 

2.51 ^ <Heflol (HO)S^-El rHlolEil- cflo]El #^ S)S (170)tt ^ #■!=- ^ si 

S (180)3. J?- El 3] c-flolE^ ^ HSL^ (CKR, CKF)°fl -g-#SH =-■§- SlS (160)3^ 
dl°lE^# ulo^oiq.. 
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<39> vfl«. #4=- ^ s\g_ (180)*=- KflJELl- (181, 182H1 ^SM, 5-]^- a]s (XK) * 

ns] (XKB)» ^ ^ 3^ (180) ^7 ^7] s\S.^S. 

T^^M, °lr -*M1*] <S^€ ?M4. ^ SIS. (180)^ *IH s\s. (190H1 

^«HH ^s]cj, <H^.3li Us. (CKA)sq- c-llojE^ A}jr-i- (CKR, CKF)» ^tb^. °i 
= efli * cfloiE^ (CKA, CKR, CKF)^ icj-ej- ^-o] ^ §s ^ 7 1» £fe 

cf. efl^ (CKA)^ *<H V ^Jf ^ (XK)^ ^^tt 

^7]» £jl efl^H ^^Al <q«- l-s. ajjt (XK)sl 2«fl£] #^ ^7)# ^cf. c-flolE^ A] 
Jl (CKR)^ 5-1 ^IJl (XK)^ ^7l» ^-JL Efl^H <q«- 

M ^is (xk)^ 2^ sHr*}. us. (ckf)^ 3# ^3-ai ^ # 

^ ^IS. (XK)sq- ^<H*> #^ ^7]* E|iB ^-*M i^Jf a]s (XK)Sl 2Hfl5l ^ 

71 « 

<40> M. i^o] oVi^l °I|2.s1 ttj-s.^, Efl^H ^-ti]o^ ^s^r cg^o] ^ ^s}- 

<r <3*H $1^^5L, 3l^B ^lS-M <2]^- Aljr (XK)^l 2tifl5] #s -7]» 

^ *!Jl-I- (CKA, CKR, CKF)-g- ^3^1 ^ &^2) ^s^r 

WoflA^ ti_V£^l ^lS.^ #*1» #o] 7}^*>cf. 

<4i> 5L 4^ ^ "g-^S] w>^tb -M^HH £ 3o\] ^ W ^3 (180)1- 

<42> £ 4# #2^}^ , ^ ^°fl ^fl^- #^ $\S. (180)^ ^ 1 ^ *ll 2 ^7l D}5l 

^1^ S]^t (SMDR, SMDF)4 ^ 1 ^^1 ^ 3 ^^7l# (1210, 1410, 1500)* S^cf. 

^1 1 ^71 nisi SIS (SMDR)^ 1-^- ^IJl (XK) ^ H^^l ^ ^s. a]^ (XKB)» 

"E-^Jl ^Y^^-S. ^l^f HSL (XK)^l §7l^ (CLK_0T, CLK_45T)* 
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1=1-. M (CLK_0T)^ S^Jf #^ (XK)S1 0T ^^Hl ^7|^ ^l^^JL, A]Jr 

(CLK_45T)^r 41 3L (XK)^ T/4 fl^MI ^7l€ W 4lJL°lt}. # c] ^Xl3 o_S 

Xl 1 nisi xl<^ (SMDR)^r Xl 1 ^ Xl 2 SlS# (1110, 1120), Xl 1 

^ XI 2 ^e1#eJ]a^ (1130, H90) (E^H »MUX"S g.7]i$), ^ i ^ ^ 2 ^ ^S.* 
(1140, 1200) (5L^H »DRV"S S.7]^), X]^ S)S (1150) CE^H "REGEN"S 5.71^), 
Xl 1 XI 2 ^HH* *1<S <H3M# (forward delay array: FDA) (1160, 1220), Xl 1 ^ Xl 2 
n]el XH S|S1- (mirror control circuit: MCC) (1170, 1230), =LZ)3L Xl 1 ^ Xl 2 
*1<£ cHeflol-i- (backward delay array: BDA) (1180, 1240)» 5.^4. °1 ^*HH fl^H , 

«1 3*1 S|S. (1120), ^El^ajAi (1130), ^ slS. (1140), =1^51 Tfl-fl^ S]S. (1150)fe 
*1<*I S^Ei sis. (delay monitor circuit: DMC)* nM^tr^r. 

XT 1 5)5. (1110)^ ^-¥-#^-^1^1 (XK)# ^^>JL, S-°cK one-shot 

pulse shape )# 7l§ ^]Jl (CLKrefl)l- iHjSr^r. 7l§ #4=- a]Jl (CLKrefl)^ Xl 1 

S)S (1110)^ 2l*lH "tdl"2l *1<3 ^l^^ *1«3€i=t. Xl 2 t*l^ S)S 

(1120), XI 1 ^El-I-UH (1130), XI 1 ^ SIS. (1140) ^ U150)S ^^l^r 

*1<£ s_xJ\t\ SI S^r XI 1 *H'3J| SIS (HlO)S^-EtSl 7l§ AijL (CLKrefl)l- " 

tdl+td2+td3+td4"^ *1<S Al^vnvs AQAQ^. i ^y#f£ *l<g o] Z ]]o) (H60)^ 7fl^ 
-n-MSt (serially-connected delay units) (FD)-§- , A -fi-M 
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?J|^H 5. 4« ^1 1 S)S (1170)^ A<£ ^eflol (1160)2] 

*1<3 -frMBtl AA tfl-§-*Rr 4^ 7fl2] 3# ^#7l# (PD)^: if-W. z]- ^#7l 
(PD)^r ^1 1 1-^- 4] S (1110)5.-^0] 71$ #J=- aIJl (CLKrefl)^ *1<£ 
(1160) ^2] nfl-g-*}^ *]<g (FD)-hL-t-E-) 2] ^^Hr^-. z]- 3]^- zj# 

7l (PD)^r ^l«o] ^-^*V z>^ x]o] zjf^t}-. *fl i ^ x]<£ 

<>]3H (1180)^ c}sl ^o] (1170)2] ifltf ^#7l!:o11 z]-z]- tfl-§-^ ^ 7l]2] z]^ <3 

^ *1<S ^Ht (BD)* i^cf. z| *]<£ |t]S (BD)^r ^«o v ^ *1<3 ^efl^l (1160)2] ZI- 
YI'S ^HB2f *1<3 *1*M- £"5^ 

2 *]z])o) (1220)^ 4^ 7fl2] a|g 9jz|si -a-MBt (FD)-gr 

A ^Br ^1JL# "T/8"^ *1<£ Al7>n>3- ^l^A]^ *]<£ 

#^tb*=K *1<£ -Pr^B (1221)^ *\) 1 *]<£ <H3M (1180)5.^ 

^]iL (CLK_0T)«- "T/8"2] *1<£ ^zl^ ^1<^a1^14. ^1 2 *1 5-i *1H 3 5 (1230)^ ^1HJ= *1 
9j ^eflol (1220)2] zl9j -n-MBfi z]-z}- tfl-§-*Kr ^ 7 fl2] ^ ^#7l# (PD)^g- 
i^-W. A ^ ^#71 (PD)^r ( 1221)5.-^- E|<>] -t^- a]Jl<2]. *)] 2 *1<3 

^Heflol (1220) ^2] tfl-g-*]-^ *1<£ ^-u)H (FD)S^-E^ *]<3 Aj lf ^«l^cf. z]- <?] 

# ^#71 (PD)^r ^1JL«o] :§-Oj*v *]o] c^«.^- ^#*Vcf. ;f 2 

%t z]<g <>|3H (1240)^ ^1 2 *\}o] s\S. (1230)2] ^#711^1 AA ^-§-^ 4^ 

7fl^ ^ ^1^ ^Bt (BD)# iOTrx}. A A<£ t^H (BD)^ ^#*J= ^1^ ^eflo] 

(1220)2] z| -frU|B^ ^^t!- ^1^ Al^V (T/8)# ^^cf. 

^1 2 ^Bl^HJH (1190)^ ^1^ (1180, 1240) 5^ a] 

« (CLK_0T, CLK_45T)^- ^^^-Jl, (190)S.-^-Ei^ *\]o] S = (CR[i])<Hl -§-^><^ 
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^o}i£ £^ ^IJlS (0UT1, 0UT2, 0UT3)^r ^1 2 ^Bll-^M (1190HH 

3ir (0UT1, 0UT2, 0UT3)^r °J ^ ^]3L# (CLK_OT, CLK_45TH cflSfl »td2"^ 

^^^4. #^ ^IJil- (0UT1, 0UT3)^ CC SH^H ^ljr (XK) 

^ OT -^71^ Ai^ojjL, ai^ (0UT2)^ *>ol efl^# Si^tf. #^ A]jr 

(OUTl)^r CA ^ ^IJL CXK)S] T/4 ^7l£ aIJloIjt, aijt 

(0UT3)^r CA 2JEL<HH fs A]jr (XK)^ 0T ^7l^ ^J^o]^ ( ^ ^]Jl 

(0UT2)^ *M sfl^ Efl^H S-^^l, #^ (0UT1, 0UT3)^ 5] «- Aljr 

(XK)^l 0T ^ A <H1 ^7l^ ^IJloIjl, a]^ (0UT2)^ US. (XK)^ T/4 3H> 

°fl 1-1=- ^l^olcf. ^ 2 ^ SIS. (1200)^ 2 ^B)#bJH (H90)^ #^ Ai^s. 

(0UT1, 0UT2, 0UT3)^r "td3"^ t)<£ ^l?! 1 ?}-^ *}<£*\?1^. 

*T| 2 ^7] njei (SMDF)^r ^ ^IJ: (XK) ^ ZL^S] a]Jt 

(XKB)«- ^^Jl ifl^o.^. 5>1 «- a] (XKBH ^-71^ Ai^s. (CLK_90T, 

CLK_135T)* ^t!:^. M- (CLK_90T)tt 5^ ^IJl (XK)^ T/2 ^<H] §7l^ 

Jl, 41 (CLK_135T)fe ^ #^ -ilJi (XK)^j 3T/4 -§-71^ Ajjrojc}. 

4 2 -5-71 *}c4 SjS (SMDF)tr ^1 3 W *fl 4 ^4 ^1- (1310, 1320), 1 

a ^ 2. ^El^HjjA^l- (1330, 1390) CE^H "MUX-S S7l^), *fl 3 5? *fl 4 ^ 2)^1: 
(1340, 1400) (E^H "DRVS. 3.7]%), *fl^ s\S. (1350) (3E^<*IM "REGENT 37)%), 
*D 3 53 4 *1<2 ^ell 0 !© (1360, 1420), *1] 3 ^ 4 *1 &| S]S# (1370, 

1430), ZLE^jl ^1 3 ^1 4 ^ y o v ^ ^1^ <H 5)1 oil- (1380, 1440)1- ^Al^ofl ^ 



48-15 



1020030015761 #^ <Qx\: 2003/11/28 

<>M, 3] 3 (1320), HeII-^M (1330), ^ 33 (1340), ZL^JL s\S. 

(1350)fe S.^\B\ s\ s.» 

<so> ^1 3 tH^ slS. (1310)tt US. (XKB)# ^*>J1, S.°o^ 3fe 

7l§ M (CLKref2)# 1^3 7]§ (CLKref2)^ Xl 3 W H^l Sis 

(1310)^1 s}3H "tdl"^ ^^€4. XI 4 #-1? s]3 (1320), XI 3 

(1330), XI 3 S]S (1340) ^ XI ^ ^ (1350)3. ^Sj^ *]<3 S}S^r 

XI 3 1-^- vi\3\ Sis. ( 1310)3-?- Ei^ 7l§ #^ a] Jr (CLKref2)» "tdl+td2+td3+td4"S] *1<3 

XI 3 ^oH* <X^H U360)tt 4^ ^1 <£^5} x]<^ -B-^h 

1- (FD)-i- S^H, ^ *1<£ -n-^Sr -S^tt *1<2 *1 z>^cf. z]- ^ # 

<5i> Xl^lH S. 41- % v 2:*>^ , XI 3 XH SIS. (1370)^ ^«o v ^ <X (1360)S] 

*1<S ?AA ^fl-§-^ 4^ 7fl^ ^ ^#711- (PD)-g: A 3# ^#71 

(PD)^ XI 3 ^ SIS. (1310)3-?- Hi 9] 7]^ a] J: (CLKref2)^ *]<3 <X 

(1360) ^ cfl-g-^ *l<g -fr^B (FD)S^-E^ *]<g AiJil- ^ ^# 

71 (PD)^r ^-^^r ^#-§- ^ ^-^1- ^j#fJ:Cf. xl 3 ^wj-^ *]<g 

<XXH (1380)^ ^el XM 33 (1370)^ ^ ^#7}l-ofl zfzf tfl-^Hr ^ 7fls] ^1 <£ 
^€ *1<£ ^Ht (BD)-a- i^-W. A ttMH (BD)^r 7l<£ o^o) (1360) Si 

<52> xi 4 ^ o^eflo] (1420)^ 4n= 7113 ^j^ <?t^^ ^«J-t§= (FD )^. 

■n-^Hr ^l^^l^ a]^- ^1^ tMH (1421)^ XI 3 
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^ y o V ^ <H3]°1 (1380)5.^ #^5)^ #4 -ilJL (CLK_90T)# "T/8"^ *l<g Aj^uV^ ^ 

^Al^cf. *fl 4 n]Bi afloj S|S (1430)^ 3 IH* *1 <3 <>| (1420)^ *1 <3 ^MHti 
^-§-*}rr 4^ 7flel 3#7l# (PD)^- B^W. 4 3R V ^#71 (PD)^ *l<?i -fi-MB 

(1421)5.^^ ^1 4 ^wj-^ ojeflo] (U20) vfl^ cfl-§-*>^ *1<£ -fMB (FD) 

S-^-E^ Aijr-g. ^«l^cf. zf ^^ 7 l (PD)^- <ys^ Aislrol 

<*|Jf-i- zjl^tf. 4 *1<3 <H^°1 (1440)^ 4 ^ 

(1430)2} ^#711-^ z}-zj cfl-g-^ 4^ 7fl5] ^1 o^sl *]<3 (BD)-i: if-^ 

cf. ^ *1<S -a-^H (BD)^r *1<2 <HeiH (1420)2] z}- *1<£ ^-u|BSf *1<2 

4 ^E]#£JH (1390)^ ^ «o V ^ <H sfl °1 1- (1380, 1440 )^Ei #^3^ 

(CLK_90T, CLK_135T)^- ^^^-JL, ^o] s]s (190)^-^2) z\)o] ^= (CF[ i ] )<^1 
^ A o Vo l (0UT1, 0UT2, 0UT3)^- t^W. ^1 2 ^e]#bJ]a^| (1390HH 
#^£]tt *!Jl# (0UT1, 0UT2, 0UT3)£r ^ ^l^S (CLK_90T, CLK_135TH1 tflsfl "td2"2] 

*1<£ ^l^M^- *l<£l€4. <« #^ ^Is (OUTl)^ CC S-JE^H s>]^- #J=- Aijr (XK)^ 

T/2 ^4H1 ^7l^ #4 ^]io| I , j ^ Ai^l- (0UT2, 0UT3)^r *W efl^-g- ^nf. #^ 
Jl (OUTl)^ CA Mofl^ ^1-?- US. (XK)2] 3T/4 §7)^ ^IJl^Jl, #^ ^1 

JLl- (0UT2, 0UT3)tt CA 5.= ^H is\o] efl^# 3Hr4. , ^SL (OUTl)^r $\ 

^IJl (XK)2] 3T/4 ^^oHl ^7ls} #4 ^1^o}ji ( Al^s. (0UT2, 0UT3)^ ^^f # 

4 H$L (XK)^ T/2 -^71^ #4 Ai^ojcf. ^1 4 S]B (1400)^ ^1 4 ^El^ajA-j 

(1390)2] #^ (0UT1) 0UT2> 0UT3)# "td3"^l ^1^ ^1^^. ^l^Alflcf. 
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<54> *fl i fa ^-^71 (1210)^ *1] 2 ^ (1200)^ #^ Ajjr (OUTIR)^ 4 ^ 2) 

3. (1400)^ #3 US. (0UT2FH] -§-#*H cflolEi #41=- Ais (CKR)» l^fM}. 

(CKR)tt ^IJll- (0UT1R, 0UT2FH cflsfl "td4"^ *l<g a]^^- *]<3^cK X| 2 M 

^•^71 (1410)^ 2 ^ (1200)^ #^ a]Jt (0UT2R)4 4 ^ (1400)^1 #3 

US. (0UT1FH -§-#*H eflolE^ #4=- Ai^l (CKF)» dH^ #J=- a]s (CKF)^ ^ 

*JJL«- (0UT2R, 0UT1FH1 « "td4"^ *1<£ a]tJ-i£^- 7)<$Qt).. *ll 3 ^7l (1500)^ 

^1 2 ^ (1200)^ W^ US. (0UT3R)2l- 4 ^ (1400)^ #^ ^3. (0UT3FH 

-g-#*H c elli #41=- A}jr (CKA)# ^th}. ^sfl^ ^JJl (CKA)^ ^ ^ ^1Jl# 
(0UT3R, 0UT3FH tflsfl "td4"^ *1<£ Al#n>3- ^<g^cf. 

<55> zl]o)t\/o]B.z]}^ ^w, Ajjr (CKR/CKA)7> si-?- #4f (XK)^ 0T ^^Hl ofl 

^el^r %■ X)lY£ o}eflcq ^aiai io S K ^ + ^ 

<56> l] T_CKR(0T)=2(tdl+td2+td3+td4)+2{T-(tdl+td2+td3+td4)}=2T 

<57> cflolE] #4=- A]Jr (CKR)7> £)Jf #41=- Ajjr (XK)^ T/4 ^-71 cfl # A] 

<58> 2] T_CKR(T/4)=2(tdl+td2+td3+td4)+2{T-(tdl+td2+td3+td4)}+2(T 

+T/8)=4T+T/4 

<59> nf^HS, t-flo]E-l #4=- >0s (CKF)7> #4f ^ljl (XK)£| 90T ^^Hl ^7]S]^ 

# All^ 12]- , n o] Ei Aljr (CKF)7> 5-1^- #4=- A]Jr (XK)Sl 

3T/4 ^-S-ofl ^7151^ ell # Al^Kg. 
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< 60 > £ 5^ h}^^: ^Al^ofl rt^-s. £ 4<^1 5.*]$. *fl 2 ^Ell-^M* iL^^ 

<6i> ^ £ 5# 2 ^&)#Bi}^ (1190)^ ^oH* °1 sfl °1 # (1180, 1240)°- 

S^-El^ (CLK_0T, CLK_45T)# *IH ^ (CR[i]) (i=l-4)<i -g-#SH 

#°ltt 3H V ^- 3fe (0UT1, 0UT2, 0UT3)^r ^ 2 ^E]#?iM (1190)^r 

(1191), ^^Bjs. ( INV io, INV11, INV12), n.Z]JL NAND TflolBf ( G10) Gll)^- S^>^ , 
°]} 5.*}%. «>sf Qo) o^sH 91^. Qty] (1191)^ <im ^iJil: (IN2(0T), IN4(T/4))3>| 

(CLK_0T, CLK_45T)* *1H (INl(CRl), IN3(CR2)H1 -§-^V^ ^ 

^ ^IJlI- ^ s}tft ^*ltf . a] em 7 ] (iigi)^, s 6^1 .£^1^ «>^- ^M, PMOS B*ffl*l 

^E^-t (M10, Mil, M14, M15)^f NM0S H^l^s. (M12, M13, M16, M17)3. ^^cf. 
(1191)^1 ^IJltt °1^E^ (INVlO)l- -g-Sfl ^ <&ZL (OUTl)S.^ 

NAND tHo]e (GlO)fe- (IN5(CR3))^ (INV11)* 

(IN(T/4))«- SJ^^ 0 > #^ (0UT2)» NAND TlHH (Gll)^ 

(IN7(CR3))2f -^HlEi (INV12)!- -f-*fl <y^€ #^ (IN(0T))1- ^^^V M ^IJL (0UT3) 

<62> ^ igj-^ofl *\}o] =LJEL (CR[i])^ ^ £Hi ^ 5^4- « 

, A}*] (CR4CR3CR2CR1)^ CC »1010"£1 ^ #jL, CA "1001"^ ^-§- 7M 

d}, Efl^H "1110"^ ^ A 2-£°fl #^ -il^l- (0UT1, 0UT2, 

0UT3)£r ^o] ^>$^ 
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<63> CC 3. EL ^ EflAE aflol ( CR1> CR2 )o] ^-f z)}^ z}o] efl^S. z}-z}- ^ 

£M nfl^-ofl, A]Bfl 7 i (1191)^ MOS B^]i^# (Mil, M12)^ H -£s\JL MOS 
E-l-i- (M15, M16)^ € ^.^^4. °1 si 2iH«H*\, (IN2(0T))^r (INVIO)S 

f-^fl M ^IS. (OUTl)SAi 4lJr (IN4(T/4))*r ^, CC S.JE. 

^ ElliS S.E.A1 a] si (OUTl)^r W^r (CLK_0T)i4 ^-^*V ^Jro] 

cf. CA a] *]H Al^s. (CR1> CR2 )ol t}o) z]}^ ^ >g^sj<^ oi 7 ] 

"fl-g-ofl, (1191)^1 MOS B^^l^Eil- (Mil, M12)£r U $LS.S\JL MOS H^l^M^- (M15, 

M16)£r m ^r^cf. o]ei*V ^HH, #^ (lN4(T/4))fe ^l^Bl (INV10)# ^f-*H #^ *J 

(OUTl)S^ wV^^l , ^liL (INKOT))^ ^V^cf. ^, CA 5LZL*\ #^ ^Ijr 

(OUTl)rr ^!JL (CLK_45T)sf -§-<H*V ^^M: ^ Aljroli}. 

< 64 > CC ^ CA 5LELo)H *fl<H ^ (CR3)7> S-f eMS. -g^^H &7l nfl^-ofl , NAND tIHB 

(G10)fe 4^ <9?H ^l&ol *H efl^^ #3 (0UT2)» ^JL, tfliB s. 

^ a]^ (CR3)7> *H efligs. <H &7l nfl^-cil, NAND TflojH (GlO)fe- °]b!b] 

(INVll)l- **fl ^l^fe (iN4(T/4))# #^ ^11 (0UT2)iM ^r, #^ 

^IJl (0UT2)^r ^ljr (CLK_45T)^ ^l^^cf. CC/CA 5LE. * Eflil £.=>IM ^ 

a]^. (CR4)7> f>}°) eflfs -g^^H nfl^l, NAND TlHH (Gll)fe Si ^3 (INV12)» ^g-afl 

^s)^ 41JL (IN6(0T))» #^ (0UT3)^ #^t}. s_ ^ (0UT3)fe # 

^ ^Jl (CLK_0T)^ Ajsolcf. 
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< 66 > £ 7# A 4 ^e]#bjH (1390)fe #^ ^lit (CLK_90T, CLK_135T)* 

JL, *)H 3.B. (CF[iD (i=l-4)ofl -§-#*H ^-oltt $l#-§- (0UT1, 0UT2, 0UT3)-ir 

*fl 2 £EH-«W (1390)^ (1391), ^^Eil- (INV13, INV14, INV15) , ol^jl 

NAND 7flo]Hl- (G12, G13)* , £.^1 S-A]^ *W Si^. *Ji*7l 

(1391)tt <83 ^JL* (IN2CT/2), IN4(3T/4))^ §s a]Jts. (CLK_90T, CLK_135T)^t <a^«> 
Jl, »H A Jlt (INl(CFl), IN3(CF2)H -g-#*H ^ # *>i4« ^d^W. -id 

«?7l (1391)^ £ 6<H1 -E>m -S-^^>7fl ZL^ofl cfl^]- a^o. 

^^4. <5d«M (1391 HI ^*fl^ ^em^ w A]jri=. oi^ E ^ (INV13)# -f-tsfl ^ ^11 
(OUTl)SAi NAND TflojH (G12)fe (IN5(CF3))^ <?]tH^ (INV14)» -§-*fl ^ 

^ *\3L (IN(3T/4))# ^^^> #^ ^!Jl (0UT2)» NAND tIHH (G13)^r *fl 

^!JL (IN7(CF3))4 Si*^ (INV15)* **fl <g §^ ^5. (IN(T/2))« SJ^^l- #3 41 

JL (0UT3)S 

<67> £ ^tgofl ofs.^, .a= (C4C3C2C1)^ CC 3. = *] "0010"£] ^ ^JL, CA " 

OOOV'2) 7}*) , E)]AE S£LA] "1101"^ ^cf. zj- ^*}- 3-EL°l) 4^ #3 

(0UT1, 0UT2, 0UT3)^r 

<68> CC AjJrS- (CF1) CF2 )ol S-f 511^3)- <5>c>l efl^S ZfZf ^SjcH oJ 7 ] nfl§ 

. ^^71 (1391)5] M0S B^]^!- (Mil, M12)£- € M0S H 33*1^11- (M15, M16) 

o. ^ ^^cf. ole^V S?HH, <03l (iN2(T/2))fe (INV13)* ^-Sfl 41 Jl 

(OUTl)SAi ^Sj^r ^^], M 4lJL (IN4(3T/4))fe ^, CC 2.= ^ a}Jt 

(OUTl)^r ^11 (CLK_90T)^ ^tf-g- 4lJL°lt)-. CA ^ tfl±S 2.= a] 

<H (CF1, CF2)o] ^^>1 ^l^S ^ ^^s)<H <& 7 ] nfl€-o| , ^^7] ( 1391 ) 
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<69> 



^ MOS HM^* (Mil, M12)^r ^ = MOS S^l^f (M15, M16)£r € £^4. °1 
a]^ ^ -tl^L (IN4(3T/4))^ Sl^E] (INV13)* -f-Sfl #^ *]J: (OUTl)SAi 

^ til^oll, -^S (INl(T/2))^r ^, CA ^ Efl^H S^l #^ (OUTl)^ 

(CLK_135T)^ ^v- .g-s. Al^olcf. 

CC ^ CA SLEIGH a}J: (CF3)7V 5L-f zms. ^£)<H &7l ttfl^r^l , NAND TlHH 

(G12)^ t^-€- ^^Hl ^Tjl&o] *fol e|*|o] a]s (0UT2)# ^.^U, tfl^S S. 

J=«1H *)H 41 2. (CF3)7> *M efl^s. oi 7 ] ^^l, NAND tIMB (G12)^- °J*lEi 

(INV14)€- **fl 41JL (IN4(T/2))1- #^ *±3L (0UT2)S.A] ^^^Vcf . ^, #^ 

^]JL (0UT2)^ (CLK_135T)2f ^^*V ^Is^l^-. CC ^ CA 5- = ^ *1H (CF4) 

7]- 3.^- zms. ^^5)^ ^71 m^-^] , NAND tIHB (G13)^r 4^- ^^Hl #?H$H *M efl€ 
^ #^ (0UT3)» #^*li}. Ell^S S.:E.°1H Aij: (CF4)7> *H efl^S -M^^H 

$171 nfl^-ofl, nand 711 °1H (G13)^ ^^El (INV15)* -f-sfl ^sl^r 4}Jl (IN6(T/2))# 

#^ ^1^ (0UT3)3LA^ #^t}. ^, #^ a]^ (0UT3)^ 41 J: (CLK_90T)^ ^ 

CC £^^1 >fl 2 ^ »1 4 ^El^aiA^s. (1190( 1390)0] ^ -tU^o} cf-g-^ s 

1^ £4. 
<7i> [S l] 



<70> 



| INl 


IN2 


IN3 


IN4 


IN5 


IN6 


IN7 


0UT1 


0UT2 


own 


SMDR ] L 


0T 


H 


T/4 


L 


OT 


H 


0T 


H 


0T 


SMDF | L 


T/2 


H 


3T/4 


L 


T/2 


L 


T/2 


H 


H i 
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<72> CA 2.JEA1 2 ^ *ll 4 ^E^§sJ]^s. ( 1190) 1390)^ #^ ^1^1-^ cf^-o) g_ 

2^ ^-cf. 

<73> [£. 2] 





INI 


IN2 


1N3 


IN4 


IN5 


INS 


IN7 


OUT1 


OUTS 


0UT3 


SMDR 


H 


OT 


L 


T/4 


L 


OT 


H 


T/4 


H 


OT 


SMDF 


H 


T/2 


L 


3T/4 


L 


T/2 


L 


3T/4 


H 


H 



<74> 



Eflr^H ^1 2 ^ ^] 4 ^E^^eJlA-H- (H9 0) 1390)^ #^ ^IJl!:^ $r*^ 

34 ^-cf. 



<75> IS. 33 





INI 


1N2 


IN3 


IN4 


IN5 


1N6 


IN7 


0UT1 


0UT2 


0UT3 


SMDR 


L 


OT 


H 


T/4 


H 


OT 


H 


OT 


T/4 


OT 


SMDF 


H 


T/2 


L 


3T/4 


H 


T/2 


II 


3T/4 


T/2 


T/2 



<76> 



<77> 



£ 8£ ^^21 ti>HJ-^*V ^AH]ofl 4^ 5. 4°]} 2 ^ 3\g_ (1200)1" ^ 

^ ^^o]ji t £. 9^ ^- ^r^tr *UHH ^4€- £ 8<^1 5*1^ ^7l# # §>uj- 

^ £ 8-g: ^S^, 2 ^-g- S]S (1200)^ 37fl^ ^-g-711- (1210, 1220, 1230)^: 
^tr^f. ^-^711- (1210, 1220, 1230)^ £ 4<Hl ^E^JH (n 90 )o] ^ a] Jr-E. 

(0UT1, OUT2, OUT3)* ^ <y ^ u>zl , <^^^ ^IJlI-* AA "td3"^l *1<£ ^uys- ^<gAl^l 
tf. ^^71 (1210, 1220, 1230) AA^r, S. 9^1 v\Q\ ^o] y ^ 7 fla) MOS H^l^ 

Ell- (M18-M29)4 7fl^ ol^EH; (INV17-INV24)^r 5L^-e>^ , w>4 ^-o] 

&i=r. £ 9°fl ^7l^r igH sHlB CMOS 5)5. (self reset CMOS circuit)^, 
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<78> oia aij- (IN)7 ]. ^ 0 -| MQS th^I^-I- (M19, M22, M23, M20, M28)£- € 

#53 a] (OUT)^r «W 211ft 5Hrt}. SJ^ (IN) 7]- *W eflfofl^ jg.*- 

*fl, MOS B^^l^B^l- (M20, M25, M29)tt ^ -&S\3. MOS B^^l^Ei* (M19, M20, M28) 

(INV17-INV20)21- MOS ^^^1^^ (M24)S. ^€ ^S,^\ ^l^l ^ MOS 

*l^El (M18)tt ^ S:S\JL MOS H^l^ (M21)^r ^ .2.5. =14. °]°11 #^ (OUT) 

^ cfAl S-f 31^]^ fr>o] gfligs. ^ol^Vnf. iflJf t J= (B)7> S^o] eflf oflAi S.^ ^ 

^ ^7]^ °g ^ ^-g: ^ 7>^o. S ^7]S)-^cf. ^, MOS 

^l^Eil: (M21, M22)^ € ^r^^L MOS B^l^-I- (M18, M24)£r € -2-B€4. 
<79> s. 10^ ^ ^V^tt ^Al^ofl 4=. £ 4 oil 4 ^ S]S. (1400)1- B 

l-^iEojcf. £. 10^- % v S^f^ ( 4 ^ (1400)^ 3711^1 ^71-i- (1410, 1420, 

1430)* i^-^. ^#711- (1410, 1420, 1430)^: £ 4<i ^H)!-^ (1390)^1 

^IJlI- (0UT1, 0UT2, 0UT3)* z*z* ^^Jl, ^]JL^-g; zfrzj- "td3"-2} *1 a] ^-g. xl 

4. ^-§-71^ (1410, 1420, 1430)^8: £ 9*fl S.*} ^ ^ ^30.3. ^^Tfl ^^M, 
=L%*\] cfltl: ^l£S ^j^siq-. 

<so> 5L 11^ ti>^-3]t!r ^*HH S. 4°\] «J-^ 7 1 (1210)1- iL<*}^r 

^ 3s.S°li}. 

<81> £ n o. > £ wVtgo} H>^tb ^HH 4€- ^7l (1210)^ ^ 7fl^) 

MOS H^^liEil- (M30-M4D31- 4^ 7fl2] ^l^E^ (INV25-INV32):2|- NAND TlHH. (G14)« Xf- 
*}*\, S.^} h><2}- ^-ol <£;g£lc>) ^ cy^ (OUTIR)^ *\] 2 ^-g- s]S. (1200)5. 

"T-E-j #^-£lfe -^OsolJi, °m *)3L (0UT2F)^ ^1 4 ^ s\S. (1400HH #4 
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<82> 



^l^ojcf. ^^7] (1210)^ ^7)S.^\ *3|-*H, =L S. 9<H1 ^4 

^i^^SLS. ^^Cf, ZL^H cfl*V "M^^r <^7H 3°14. 4^4 M 

7l# (1410, 1500)£r £ 1H ^4 t}RV neiss. 

444 A§^ %o)tt. 

4^4 ie. 4^ 4 ^4 SLiELo)] 4f -f-^ ^-^7) (1210)^ 31 #^ (0UT1R, 
0UT2F, CKR) 4 12.4^4. 



<83> is. 4] 





CC SLSL 


CA sLe. 




0UT1R 


0T 


T/4 


0T 


0UT2F 


H 


H 


T/2 


CKR 


0T 


T/4 


0T OR T/2 



<84> og^ a]Jt (0UT2F)7l- 44 Bfl^iS. -R-44xr CA ^ CC 3-B.2\ , #4=- ^34 (1210) 

^ 444 AlJr (CKR)^i 4-*f 41Jl (XK)4 0T 44H ^44 a]1 (0UT1R) 1 

#3^4. S. = 4 , §s (1210)xr 444 A]jr (CKR)S-A-I <qjf a] jr 

(XK)4 0T 4 #4 ^71^ #-!=- (0UT1R)4 4-f M 41-51 (XK)4 T/2 44H1 ^44 #-1 

41s (0UT2F)* ^4 #^4. 

<85> cfo.^ a 5 - ^ ^ a cofl 4^ «v^ 7 ] (i4io)4 ^ #4 4lJl# (0UT2R, 

0UT1F, CKF)-g: J±4^4. 

<86> IE. 5] 





cc 


CA 




! 0UT2R 


T/2 


3T/4 


T/4 


OUTIF 


H 


H 


3T/4 


CKF 


T/2 


3T/4 


T/4 OR 3T/4 
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<87> 



<88> 



lis. (0UT1F)7V efl^s ^7)s\^ CC «v^ 7 ] (uio)^ HH 

3 US- (CKF)SAi 2^ AiJ: (XK)^ T/2 ^ ^ 0 H1 #J=- Aljr (0UT2R)1- #^ 

(0UT1F)7|- s}ol ^Ifs CA 2.= ^ ^-f, (1410)^ cflo] 

3 t-^ ^iE. (CKF)SA-] 21-^- A]jr (xk)2] 3T/4 ^7l^ ^JJl (0UT2R)1- #^ 

*14. 31 ^^7l (1410)^ el]olEi a]Jt (CKF)S^ 2] «- #-3- (XK) 

2| T/4 3K>-4 ^-71^ #1=- a] 31 (0UT2R)^f 2]Jf 1-^- Aljr (XK)^ 3T/4 -^7]^ 
(0UT2F)!- «m<>} . 

4^ S6^4 ^ 5_ELo\] 43 ^s. (1500)21 °m ^ #^ (0UT3R, 

0UT3F , CKA) -=r i^^cf. 



<89> [5. 6] 





cc y.- 


CA iLs 




0UT3R 


0T 


0T 


0T 


0UT3F 


H 


H 


T/2 


CKA 


0T 


0T 


0T OR T/2 



oo> ajjt (0UT1F)7> z]}**s. CC/CA S.JEL2) ^-f, ^^7) (1500)^ 

^H^i aijt (CKA)S.^ 5>)^f ss. a]^ (xk)o] 0T ^-71^ ^11 (0UT3R)# 

^*Vcf. EfliS 5.3=^, -M- #^7l (1500)^ cflojE^ (CKA)S.^ 2]Jf a]Jt 

(XK)£] 0T ^^"^ -§-71^ ^-s. Aijr (0UT3R)2|- ^ «- ^-s. a]^ (xk)2] T/2 ^7l^ 
^IJL (0UT3F)H- «1^> #^tb4-. 

<9i> £ 12fe ^ofl 4€- ^-£^1 ^lS-Sl ^]2) CC S.£.«1M A^AjS)^ t\]o]B\ a]^ 

# (CKR, CKF)^- <>| cefli ^IS. (CKA)* ^.^^ 4°l*J.Eol t}. 
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<92> CC $7] ^-g: ^r*j*>7l ^«fl>H, *H $\S- (190)^ "0010"^ 3.^ 

(C[i])# ^^t)-. S. 4^1 -g-71 Pl&| *1<3 £\3. (SMDR)^ ^^#§fl^ (1190)^ *)H ^-^ 
(C[i]HI -g-#«H 0T 3K\ *W BflHfi OT ^^M- #3 ^1JL# (0UT1, 0UT2, 

0UT3)^r 3E 42] ^7\ n]s] *1<£ 35. (SMDF)^ ^El#?JH (1390)^ afl<H ^-^ 

(C[i]H -§-^H ^ T/2 *}°1 3j if zls]ji *M efl^-g- ^ ^ aij-s. (0UT1( 

0UT2, 0UT3)^r °H IMM (1500)^ ^ #^ (XK)^ OT ^^Hl 

-^71^ <^ = efli aIJl (CKA)l- ^t^. ol^efli ^3 (120)^ <H = efl^ #^ -tl 

JL (CKAH1 ^71^1^ <H = efl^l- ^^tt^-. ^, CC 0I7I -^^a] , 5. 12<^1 w> 

^-o] t o^^efli^ sq^ (XK)^ S^-sH xjon ^7l£H 

<93> ol2f fAjol), (1210)^ ^ ^IJl (XK)^ OT -^71^ V]]o]B\ # 

■ij- ^IJL (CKR)l- ^*>J1, ^J7l (1310)^ ^ ^151 (XK)^ T/2 ^^Hl ^7]^ 

#4=- A}jr (CKF)l- IHI^-. dlo]Ei #^ (170)tt S)S (160H1 £l*1H £! 

C-flolE^ Aljr (CKRH ^7151^ *V«i ZLHl^L ^}o]b] ^ #5. (CKF)°fl ^ 

7l£l<H ^, CC 2.-El^ tl7l £ 12oll tifsq- ^-0], c-Ho]e^ St] tL 

<94> CA 2.i=oM ^^s]^ AlJil;^- CC a^ofl^l ^5^sl^ ^1114 90T^1 ^Aj-^i- 
# CA 2- =^1 H7l CC Sl7l ^*J-4 ^^^^.S^^^ 

711 ^T*S€ ^^.S., ZL^ofl Cfl^l ^^^r ^71^-1 ^Olcf. 

<95> £ 13-& ^- ^ V ^^l ^ y>£^l ^1221 #*1S1 EfliE 2.^oflAl ^1 °1 

^IJll: (CKR, CKF)^ ^ = eflr^ ^JJ: (CKA)# S.^^^ ^ 5^°) cf. 
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<96> Eflil 3.E.2\ o1 7 | #^g- ^b^I , ^ , *lH (190)tt "llOr^ =7 

S. (C[i])l- ^th}. ^ 4^ u]^ s]^ (SMDR)^ ^^l-Hj^ (1190)fe *)H S = 

(C[i])°fl ^4 OT Jfltf, T/4 OT ^tf-g- ^ #^ ^iSll- (0UT1, 0UT2, 

0UT3)-§- #^ 5. 4^ #71 n)e] x]^ s)S (SMDF)^l ^El#UM (1390)^r *IH i^JEL 

(C[i]H -§-#*M AA 3T/4 3R\ T/2 ifltf zl^ji T/2 3R v -§: At= #3 ^Isl- (OUT1, 
0UT2, 0UT3)* °H it $7] (1500)^ ^-f ^13: (XK)^ OT ^ 

T/2 ^ -^71^ ^^efli #-!=- aIJl (CKA)# ^^-51, <^J=elli ^ (120)^ 

<H^3]i ^IJL (CKAHl ^7}S\o] o] £ el|±t ^, 31 3.JE.S1 tl7l #^Al 

, Sl 13<H1 tiffif ^-ol ; o^efl^ ^1 a]^ (XK)Bl S^-^ol ^ol ^ ^H-^-f 

<97> o]g\. ^-A]6\) t f£ ^-^71 (1210)^ ^1 ^ ^]JL (XK)5l 0T 3K V ^ T/2 ^^1 zfzj- 

#71^ c-flolE^ a] 31 (CKR)» ^m^-, #^ (1310)^ ^ ^IJl (XK)^l T/4 

3T/4 $HH1 ^ ^71^ c-flolE^ ai^ (CKF)# t#4. HH^-I #3 (170) 

^ sl^. (160H1 2}*1H tl^^l tiHEi!- cfloiE| Aij: (CKRH1 #7lsH nelji ofl 
M (CKFH1 #7l£lol z}-z}- #^^4. , 31 S.H.^1 §i7l ^*M, S 13^1 £ 

^1, c^He^ ^ (XK)^l 0T, T/4, T/2 H^JL 3T/4 ^^Hl AA ^7} 

3^ 4*1 

<98> ol^-o]!^, ^cfl ,4 = jg^cq ^ ^-71 1!: ^ ^ £^^1 ^ 5LX|<5}£ 

^1^, <^1# ^^*V ^<H1 1-34^ ^ 7)^^ a>^- ^ ^<=h^i ^ 

^^1 vflofl>H ^si- ^ ^^o! 7>^^ f^olc}. 
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^€ ^O], E|AE S^ofl^ «- A] 31 (XK)^ S-f"*H *}0] 

^ £M ^-^O) ^ ^4. «m ^ ^ ^o] ^^ttJ. ^ofl ^ff> 

^£f£, tflJf^ °-5L 2«fl <H = ^ ^ Hi °1 Hi Al^S. ( CKA> CKR( CKF) 0. A^^OJ- 
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1] 

£*S Bfl<l€ ^eflols^-; 
<H = 31^ M (CKAH1 -g-#*H ^ <H = 3l^» <y ^t^b ^^efl^ 

*ll 1 ^ *)1 2 t^]o]B\ Ais-i- (CKR, CKFH -g-^M ^71 =•# do] 

Hi!- t^sfe tfl °1 ^ #^ ^is.^-; iislJi 

^ #^ ^IJe. ^ n^l ^-iL 41 :M -§-#*H #7] #^ Ai^fif ^-71 

1 ^ *ll 2 3) °1 B] #S ^Jr^ uflw. i£>$ 

A oM ifl^- ^ £ c Al AV 7 ) Aljro} 2 Bfl ^7] « # 

71 o]ELz]}+ ^ A oM 1 ^ *H 2 3)o]Ei #^ ^lltl: ^*Kr ^-£^11 v\)5L^ 

[3^8" 2] 

i %hi a^H, 

#71 ifl^ #^ SJS.^ 2-^1 <*]JjL Al^Sj- ^711- 

71 olJELefl^ #-!=■ a] 31 ^ #7l 711 1 ^ 2 cflolE^ #s Al^l-^r ^*Rr ^£^1 ^12^ 
. 
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[3^* 3] 

*H 1 *<M1 91°]^, 

#7l X] 1 2 c-flolE-1 ^Ul^I -g-^*>^ iq-f c-11o)e^S <g ^ 3)01 e-1 <y 

^ s|S2}; zleIjl 

#7l cflo]El ^ ^S^^l C-flojEil- #71 ^ieflol^l #HH^ "11 2- 3 ^-g^ 7 \ eg S>i=. 

7l°J c) ifsfb a>£^l ^12. el #*1 . 

4] 

*fl 1 %H1 5U°H, 

#7l ifl-*f #^=- ^ 3^ ^7l *1<2 S^Rr *l|S.el #*1 . 

[^T 1 * 5] 

*fl 1 %H1 A^H. 

#7l «V£^1 ^l-S-Sl #*lfe c-11; cflolel 211 olH cflsel #*1S1 tlrH^l ^1-2.^ #*] . 
*Il l %H1 Sl<H>H , 

#71 S^Al, #71 vflJf- #^=- flSfe #71 Si]*. Al^ol 1/4 ^7lP>Cl- 

#7l ojEeflA ^*>J1 ( #71 2)* ^-S. Al^o] o ^ !/ 2 ^7l^>4 #7] *fl 1 oil 

°13 M ^*>^, ^-71 £]Jf AlJrol 1/4 ^ 3/4 ^7ln>c} #71 a|| 2 cIMe] # 

t^^ir tiVS^l ^lS.El #*1. 
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[^t 1 * 7] 

*)] 1 

<#7] ^ SLB.*], ^7) iflJf ^ 3)5.^ ^71 ^ #^ 0 ^7|n>cf ^-71 

o^efl^ #-!=- ^S*>al, #7l #-!=- *]:M 0 ^7ln>cf aV 7 ) ^ X t-,]o}Ei 

AlS* ^-71 <qjf *±3L2) 1/2 ^7ln>cf Aj- 7l ^ 2 cflo]E^ ^lJll- 

8] 

1*5. *fl<l^ nflae) o]z]}o}Q; 

o]b.z])^ us. (CKAH -g-^^H ^ ^elz]}^ o^m^ °]i=.z]}+ 

^ 1 ^ *fl 2 cflolEi A}jr# (CKR, CKFH -§-#*H ^-71 S]^^^-Ei^ 

XI 1 "5-7} n]5l sjsf ^^H, ^ ^IJl^ 0T ^ (T^ #7] ^ 

^IJL^ ^7l)# £fe 1 vfl-^ #-Hj- ^ljL (CLK_0T)^ 4>7l A]jr^ T/4 ^#-g- £ 

XI 2 ^ ^IJ: (CLK_45T)» ^3*}^ 1 ^ sj^s}-; 
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Xl 2 f-7l ols] SI S# ^-7) sqjjL #-!=- ^]Jl^ T/2 ^<M" ^ Xl 3 i-H 

-*f 41 3l (CLK_90T)^ ^-71 2]^ #J=- 41JLS1 3T/4 (CLK_135T)^r ^ ^1 4 f 

XH ^iJLl^l -§-<eH*H ^"71 Xl 1 ^ Xl 2 iflJj*- r)3.^*}3L, v)=l^ ^ 

xl i m*i 3 tq^^ ^JJli-* #^*Rr xl l 

^71 XH ^Osl-cHl -§-^>c^ a> 7 ) XI 3 ^ Xl 4 ^ ^^J-Jl, i^iEL 

^ ^4^1 XI 4 tfl*l XI 6 ^3.^ ^litl- #^Rr XI 2 2)5.5}; nslji 

^-7] XI 1 Xl 6 ^Isl^l -g-^f^ #7l X] 1 ^ XI 2 c-flolB] 

* ^>7l <X = e11i #4=- -tfjLl- iM^Rr ^1 3 ^ 

Efl^B SUEA], a o v 7 ) al£e|A ^s. X}^ a o V 7 ] ^] ! vfl^l xl 4 ^ #-!=. ^IJLl-Xl z]- 

3" ^715]^ Aj^sjjl, 4>7l X) 1 C-flo]Ei ^S.^ ^7) Xl 1 ^ Xl 3 ^ ^IJl^I 

4^ ^7]5lcX ^^5]^, ^-71 XI 2 cflolEi AiJ:^ #7l XI 2 ^ XI 4 tfl-^- ^llt 

ofl z}-Z]- ^7l£)<X ^5}^ «V£X1 
9] 

8 &<>H, 

-2-, A oM X] 1 3H&| AV 7 ] X] 1 ^ XI 2 vfl^- Al^s. ^ ^q.^ ^ 7 ]5]<X 

, A oM XI 2 tiHEi a]^^ a> 7 ) xl 3 ^ Xl 4 ^ ^IJl-I- ^ 
•§■71 S)<H a>£Xl ^1. 
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[3^8" 10] 

Xl 8 ft*]*], 

#7l XI 1 ^ ^ 2 cflolE] #s Al^s-ofl -g-^H <q« c-flolEi# <^ ^*Hr 

7l^ s\s.m S.^}^ >£SXl ^la^ #*1. 

[^T 1 * HI 

XI 8 %H1 ^^H, 

#71 *VSX1 t.fls.sl c-llojEi ellojB nflS. El #*1<?1 U>SXl nfls. si 

12] 

Xl 8 %H1 &<X*1, 
#71 1 ^§-71 nisi 

#71 ^ ^IJLOil -g-^H 7l§ #-H=- A]jr» 1H^H= ^2}-; 

#71 7l^ #J=- Al^l- ^1 ^ -Al *l<g S^Ei Sl^Sf; 

#71 *1<£ S^ 515.^1 #^ #S- XUr-g. ^tiJ-^O.^- *1<£^ 4 1 *1<£ 

^^1-* "i^Rr XI 1 ^ «o v ^ *l<a <X3H2f; 

#7l *1<£ ^S-i-^ 4>7l 7l§ #^=- ^lif <g ^ "Ijl , Aj-71 7l§ #^=- Al^5l- ^ 

7lsl^- #71 i *i<£ # *>i4i- ^ i niei si^^; 

#71 $]o] s\s_o\) cj^X) *j<g M Al^l- ^w o >^o.S *1 "3*1 5*1 ^ *H 1 

Ml-^ S^- #3<sRr XI 1 <3#%> *1<3 <>lelMi4; 
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2 *1H 35.ofl sj*fl>H *l<a #^ ^^J=o.s ^I^aI^ ^-71 
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CA mode 
CC mode 
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15L 5] 



CLKJDT- 



CR[i] 

(i=1~4) 



IN1(CR1 )- 
IN2(0T)- 
IN3(CR2)- 
IN4(T/4)- 



1190 



' 1 



1191 



INV10 



•0UT1 



INV11 G10 
IN5(CR3) — I y 



•0UT2 



CLK_45T- 



IN6(0T)- 



INV12 G11 
IN7(CR4) — I S 



•0UT3 
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ISL 61 



1191 



IN2(0T) 
INKCR1) 
IN3(CR2) 



IN4(T/4) 
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[51 7] 



CLK_90T- 



CF[i] — 
(i=1~4) 



CLK_135T- 



INKCF1) 
IN2(T/4) 
IN3(CF2) 
IN4(3T/4) 



IN6(T/2) 



1390 




IN7(CF4) 



0UT1 



0UT2 



0UT3 
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1200 



0UT1 o 



From 1190< 0UT2 



L 0UT3O- 




-1210 



—1220 



—1230 



-O0UT1R 



-o>0UT2R 



►0UT3R 
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[51 10] 



1400 



r 0UT1O 



From 1390 < 0UT2O 



L 0UT3O 



—1410 



—1420 



—1430 



-O0UT1F 



-^0UT2F 



-C^0UT3F 
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[JE 12] 

XKB 

XK 
CLK_0T 



^OOOOOCXIDC 



CLK_90T- 
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CKF 
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[5L 13] 

XKB y y y y y~ 

XK A A A A A_ 

^ — ^ 



CLK_45T y -y 

CLK_90T y y 

CLK_135T- 
CKR — 
CKF — 



U IT 



U IT U IT 



CKA 



— u — u o \r~ 

~n — U U U " 

Address X Address X Address X Address" 

(eh|^hs.=) 
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